Introduction
The decrease of benefits stemming from international portfolio diversification is now well documented. Recent empirical studies have indeed highlighted growing co-movements across developed and emerging financial markets. However, equity market linkages in the Middle East and North Africa (MENA 1 ) and their subsequent portfolio implications remain largely underexplored. Having undergone capital markets reforms, these countries are nonetheless emerging on the global financial stage. Taken as a percentage of GDP, market capitalisation is indeed higher in this region (36%) than in Eastern Europe (26%) or Latin America (24%).
Market integration studies in the MENA are scarce and yield contradictory results. Neaime the Turkish financial crisis, by dividing the dataset into two regimes before carrying as well a VAR-VECM analysis. They found no intra-MENA co-integration, nor evidence for short run linkages, but one co-integrating vector between the Istanbul Stock Exchange and the G7.
This paper extends this literature in the two following ways. First, we use an improved dataset based on a daily single currency homogenized index, and our sample includes all MENA countries. Second, we use a comprehensive battery of econometric tests with a special emphasis on portfolio choice.
The rest of the paper is structured as follows. Section 2 presents the data, descriptive statistics and the methodology employed. Section 4 analyses the results, and section 5 draws together our conclusions.
Data and Methodology

Data
Data were obtained from Datastream International. There are several possible variants of MENA stock index: MSCI, IFC, and national indexes in particular. However, the use of a single index is generally recommended for cross-market comparisons, since it provides a homogenized framework. Using a common currency is also preferrable for segmented markets, since it allows the researcher to control for exchange rate variation and inflation trends (Liew, 1995 
Risk and Returns in the MENA markets
Transforming the series in logarithm difference allows us to report risks and returns information in Table 1 .
INSERT TABLE 1 ABOUT HERE
The average daily rate of return for all countries in the sample (0.014%) is lower than the EMU's (0.037%) and than the regional benchmark (0.036%), but higher than the rest of the world's (0.009%). Turning to measures of risk, the sample's average standard deviation (1.44%) is also lower than the EMU's (1.75%) but higher than the rest of the world's (0.96%). The Jarque-Bera tests reject the hypothesis of normality in all markets. The world and the EMU are left-skewed.
By contrast, the unconditional distribution of returns is rigth-skewed in Egypt, Jordan, Lebanon and Morocco. In left-skewed countries (Israel, Tunisia and Turkey), the coefficient is inferior to those of the benchmarks.
In most countries, market performance as measured by Sharpe and Jensen ratios is lower than in the EMU, but higher than in the rest of the world. Lebanon and Morocco are exceptions. This might be due to the fact that these two countries display negative mean returns (along with Turkey). On the other end of the spectrum, we find the highest returns in Jordan and Tunisia (0.045%). These are followed by Israel (0.035%) and Egypt (0.015%).
Overall, these results seem to suggest that the MENA stock markets are rather volatile and promise relatively high returns, in accordance with the emerging markets literature (Bekaert and Harvey, 1995; Harvey, 1995, Goetzamann and Jorion, 1999) .
Empirical Methodology
We adopt a three steps empirical methodology. First, we first use a variety of bi-variate cointegration techniques between the stock markets and the international benchmarks in order to check whether the presence of a stable, long run relationship offsets the benefits stemming from international diversification. Second, we investigate the time varying nature of equity market integration through a recursive and event-based analysis of an extended version of the Akdogan (1996) financial integration score. Third, we adjust the latter by market capitalisation ratios in order to assess the portfolio allocation implications of market integration.
Co-integration analysis
The Johansen & Juselius (1988) co-integration analysis is now a standard methodology that can be easily implemented as long as the investigated series have a unit root and are I(1) processes.
However, recent advances in econometric theory have further refined the concept of cointegration. In order to fully assess the presence of common stochastic processes in our sample, we thus complement the Johansen analysis with three alternative techniques.
The first of these techniques is Gregory- Hansen (1996) residual based co-integration analysis.
Results of Monte Carlo experiments (Campos, Ericcson, and Hendry (1996) and Gregory and Hansen (1996) ) have shown that when a shift in parameters takes place, standard tests for cointegration may lose power and falsely signal the absence of equilibrium in the system. The
Gregory-Hansen test therefore assumes the null hypothesis of no co-integration against the alternative hypothesis of co-integration with a single structural break of unknown timing. The timing of the structural change under the alternative hypothesis is estimated endogenously. The second model, accommodating a trend in data, also restricts shift only to the change in level with a trend (C/T):
The third and most general specification allows for changes both in the intercept and slope of the cointegrating vector:
Finally, the dummy variable that captures the structural change is represented as:
Where t ε (0,1) is a relative timing of the change point. The trimming interval is usually taken to be (0.15n, 0.08n), as recommended in Andrews (1993) . The models (1)- (3) are estimated sequentially with the break point changing over the interval t e (0.15n, 0.85n). A number of tests of unit roots under structural stability are available. Non-stationarity of the obtained residuals, expected under the null hypothesis, is checked by ADF and PP tests. Setting the test statistics (denoted as ADF* (Za*, Zt*)) to the smallest value of the ADF (Za, Zt) statistics in the sequence, we select the value that constitutes the strongest evidence against the null hypothesis of no cointegration.
The second technique is the stochastic co-integration analysis of Harris, McCabe and Leybourne (2002) . It is based on the observation that bond and stock market prices are often too volatile to be compatible with a I(0)/I(1) framework. The stochastic cointegration procedure therefore replaces the stationarity requirement of first difference in individual series with a looser condition that these are simply free of I(1) stochastic trend terms. Accordingly, this approach induces a non linear form of heteroscedasticity that fits those of the data by giving rise to a volatile behaviour, both in the first differences of individual series and in the co-integrating error term. The procedure is based on nested hypotheses. First, it tests the null of stochastic co-integration against the alternative of no co-integration. Then, within stochastic co-integration, it tests the null of stationary co-integration against the heteroscedastic alternative. The analysis thus begins with the following regression model:
Where the regression error term µ t is composed of a stationary term t e , an integrated term hypothesis is composite and encompasses both stationary and heteroscedastic co-integration. In order to eliminate nuisance parameters from the distribution of the partial sum process { } t µ , the test is based on the statistic:
Where the lag k is allowed to increase with T. NC S is asymptotically N(0,1). Then, if stochastic co-integration is established, 0 H can be decomposed into the null of stationary co-integration against the heteroscedastic alternative by considering:
Where under the null ( ) 0
The N(0,1) distributed statistic is based on:
The third approach of co-integration that we use is based on Bierens' (1997) criticism of traditional co-integration methodologies, which have the disadvantage of constructing test statistics that require the specification of the short-run dynamics or the estimation of nuisance parameters. We therefore also implement Breitung's (2001) tests for non-parametric cointegration. The process is as follows. Let { } 
Time-varying linkages analysis
Turning to the time-varying evolution of stock market linkages, our methodology is based on a computation of the individual countries' contribution to global and regional systematic.
Following Akdogan (1996 Akdogan ( ,1997 and Barari (2004) , we consider the following international risk decomposition model:
Where R i is the rate of return on the i th country, R g is the global rate of return, b is the beta of the In equation (4), p i measures the country's contribution to worldwide systemic risk and is the proposed measure of market integration. In order to fit our study's purpose, we extend this methodology to the following multivariate framework:
15.
Where U 1 and U 2 are residuals from the following regressions:
The variance of R i can be then decomposed as: 
Results and Analysis
After the usual unit root analysis, all series being characterized as I(1) processes, we proceed to our co-integration tests. The null hypothesis of co-integration with the EMU, the World markets and the local regional benchmark is significantly rejected for all countries. By giving no evidence of a stable, long run relationship between the MENA stock markets and the various international benchmarks, this results clearly indicates that the studied markets provide some potential for international diversification.
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Turning to the dynamic of the linkages, the recursive analysis reveals that although segmentation from MENA benchmark seem to increase for most countries (Egypt, Jordan, Morocco, Tunisia Overall, the moving average analysis suggests that the MENA markets display sensitivity to financial, economic and political events. However, this sensitivity seems to take different forms.
Investors should therefore avoid to treat these markets homogeneously for global allocation purposes.
Finally, in order to assess country diversification potential, we observe the adjusted integration scores from the point of view of EMU, World and MENA investors. This permits us to rank the MENA countries in function of the expected diversification potential. We find that countries are ranked in a very similar way for all three categories of investors. A head group of countries gathers Israel and Turkey. A second group is constituted of Egypt, Morocco and Jordan. Finally, the third and least advantageous group is constituted of Tunisia and Lebanon. Portfolio choice differences among investors are only minor: Turkey seems preferrable to Israel for MENA investors, and Tunisia to Lebanon for EMU investors. 2 ABOUT HERE   INSERT TABLE 3 ABOUT HERE   INSERT TABLE 4 ABOUT HERE 
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Conclusion
The objective of this paper was to study equity market integration of the MENA countries with an emphasis on international portfolio investment allocation. Using four co-integration methodologies, we significantly rejected the hypothesis of a stable, long run bivariate relationship and between each of these markets and the European Monetary Union, the USA, and a regional benchmark. This indicated the existence of significant diversification opportunities for the three categories of investors. A time-varying analysis based on Barari (2004) suggested that the MENA markets have recently started moving towards international financial integration. They also seem to display heterogeneous reactions to financial, economic and political events, and should therefore not be treated as a block for global allocation purposes. Finally, adjusting these scores by market capitalization highlighted that Israel and Turkey are the most appealing markets in the region. They are followed by Egypt, Jordan and Morocco, while Tunisia and Lebanon seem to be lagging behind. Note: Jensen and Sharpe ratios are calculate using the US T-Bill montly rate as a proxy for the risk-free rate. The world market is the reference market for Jensen ratios. Note: The first column reports the events and the regional benchmark under analysis. In columns 2 to 8, for each country we report the difference between post event and pre event integration scores. Then, for each event and benchmark, columns 9 and 10 give the overall number of positive -i.e integration -and negative -i.e segmentation -results.
